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PBEFAGE. 


This  little  work  mainly  comprises  a  Thesis  accepted  in 
lieu  of  tlie  written  and  clinical  examination  in  medicine 
for  the  degree  of  M.D.,  London  University,  1889.  Some 
copies  have  already  been  distributed  among  members  of 
the  medical  profession.  Nearly  a  year  having  elapsed 
since  it  was  printed,  the  author  has  been  enabled  to  make 
some  additional  post-mortem  examinations,  reports  of  which 
will  be  found  in  the  Appendix. 

Through  the  kindness  of  his  numerous  friends,  the  author 
has  been  permitted  to  utilise  a  considerable  amount  of  mate- 
rial in  illustration  of  the  views  which  he  has  endeavoured 
to  formulate,  and  which  in  general  he  has  entertained  for 
several  years  past. 

The  author  has  derived  much  help  by  referring  to  the 
writings  of  the  late  Dr.  Moxon  in  the  '  Transactions '  of 
the  Pathological  Society  of  London,  and  in  Wilks'  and 
Moxon's  'Pathological  Anatomy;'  also  to  Niemeyer's 
'Lectures  on  Phthisis,'  issued  by  the  New  Sydenham 
Society,  1860.  Eeference  should  also  be  made  to  valuable 
papers  by  Dr.  Joseph  Coats,  of  Glasgow,  on  the  'Nature  of 
Constitutional  Susceptibility  to  Disease,'  published  in  the 
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'Lancet/ January,  1888,  and  similarly  in  the  'Brit  Med 
Jonrn.,'  August,  1889.    Other  eminent  authorities  are  re^ 
ferred  to  in  the  text. 


Beighton;  June,  1890. 


LYMPH-STASIS. 


In  studying  tlie  causes  of  various  diseases,  it  has  appeared  to 
me  that  the  search  for  other  factors  than  the  immediate  and 
determining  one  has  received  too  little  attention.  Nevertheless, 
these  antecedent  conditions  may  be  as  indispensable  from  an 
etiological  point  of  view,  as  the  particular  circumstance  which 
presents  itself  last  in  the  series  of  events. 

Views  re-  Much  prominence  has,  of  late  years,  been  rightly 
girding  the  given  to  what  is  known  as  the  "germ-theory"  of 

^shi^^of '  ^iiyone  who  has  had  much  practical  ex- 

caseous  de-  P^^^''^^'®     morbid  anatomy  must  have  been  struck 

posits  to    "s^itli  the  almost  constant  presence  of  caseous  mate- 

tubercu-  rial  in  some  part  of  the  body  in  cases  of  tuberculosis, 
losis.  Many  authors  have  called  attention  to  this  fact,  but 
the  exact  relationship  between  the  two  sets  of  phenomena  does 
not  appear  to  have  been  definitely  settled.  Are  they  related  to 
each  other  as  cause  and  effect,  or  are  they  merely  conjoint  effects 
of  some  ulterior  cause  or  causes,  and  so  independent  of  any 
true  causal  relationship  ?  Again,  are  the  caseous  glands  origin- 
ally dependent  on  the  same  specific  germ  that  subsequently 
attacked  other  parts  of  the  organism  ?  If  so,  is  it  a  case  of 
auto-infection  due  to  subsequent  dissemination  of  the  germ, 
which  may  have  been  dormant  in  the  gland  until  some  accidental 
circumstance  set  it  free  to  circulate  in  the  organism  and  infect 
distant  parts  ?  Or  is  the  general  infection  independent  of  the 
caseous  gland  as  ^  focus,  in  some  cases  at  least,  and  due  to  the 
subsequent  introduction  from  without  of  the  same  species  of 
microbe  that  was  resident  in  the  caseous  gland  ?  This  last  view 
I  am  induced  to  believe  is  the  correct  one. 

It  is  important  to  note  that  I  have  said  "  as  a  focus,"  since 
the  presence  of  caseous  material  in  a  gland  may,  to  my  mind. 
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predispose  the  individual  to  attacks  of  the  specific  "  materies 
morbi,"  or  germ,  otherwise  than  by  taking  an  active  part  in  the 
process,  though  it  is  probable  that  sometimes  auto-infection 
takes  place.  My  observations  lead  me  to  believe  that  it  is 
generally  by  its  retarding  effect  on  the  lymph-current  of  an 
organ  that  the  caseous  gland  renders  the  part  depurated  speci- 
ally vulnerable  to  the  attacks  of  disease  germs  in  general,  the 
bacillus  of  tubercle  included.  The  theory  of  auto-infection  may 
obtain  credence  from  the  experiments  on  animals  of  Villemin* 
and  others,  but  there  is  no  proof  that  such  is  the  case  in  most 
instances,  nor  would  it  appear  necessary,  as  the  bacillus  must 
frequently  gain  access  to  various  parts  of  the  body  with  the  air 
and  food,  especially  in  towns.  Many  observations  have  been 
made,  it  is  true,  which  tend  to  prove  that  caseous  glands  usually 
contain  the  bacillus  of  tubercle,  but  there  is  no  proof  that  the 
specific  germ  is  the  cause  of  the  enlargement  and  caseation,  since 
it  is  quite  conceivable  that  the  bacillus  occupies  the  gland  simply 
because  the  conditions  have  been  such  as  specially  to  favour  its 
growth  in  that  situation. 

The  theory  The  hypothesis  I  will  endeavour  to  set  forth,  and 
of  lymph-  which  I  think  accounts  for  the  apparent  relation- 
stasis,  gjiip  above  mentioned,  further  suggests  an  explana- 
tion for  the  presence  of  tubercle  in  those  cases  where  no 
caseous  material  is  found,  as  when  tuberculosis  complicates 
lymphadenoma  and  other  changes  in  the  glands,  tending  to 
retard  the  flow  of  lymph  from  the  organ  depurated. 

This  theory  of  retardation  of  the  lymph-current  or  lymph- 
stasis,  as  I  have  termed  it  for  the  sake  of  brevity,  is  best  studied 
by  reference  to  individual  cases,  and  for  this  purpose  a  few 
remarks  have  been  added  to  each  of  the  abstracts  tabulated 
below  (vide  p.  13). 

It  is  important  to  bear  in  mind  that  lymph-stasis  may  be 
brought  about  by  conditions  other  than  the  presence  of  caseous 
glands,  the  latter  being  specially  potent  factors  in  its  produc- 
tion when  present,  by  virtue,  as  I  believe,  of  the  mechanical 
obstructive  effect  being  resident  in  themselves.  They  may 
secondarily  set  up  a  fibrosis  of  the  tissues  in  their  vicinity,  which 
may  intercept  and  obstruct  a  neighbouring  lymph-current.  If 
the  gland  should  attain  a  large  size  it  may  obstruct  not  only  by 
*  '  Gaz.  Med.,'  December  16th,  1865. 
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the  disease  within  itself,  but  by  pressing  on  other  channels  in 
its  vicinity  it  may  obHterate  them  also.  Much  will  depend  on 
the  number  of  glands  diseased  and  the  possibility  of  by-currents 
being  established  by  regeneration,  as  is  known  to  occur  when 
the  thoracic  duct  of  an  animal  is  tied.* 

The  lymph-  Let  us  consider  what  occurs  in  the  case  of  deeply- 
static  factor  situated  organs,  such  as  the  lungs.  It  must  be 
exemplified  remembered  that  the  space  at  the  roots  of  the  lungs 
"^of  lung^^  is  Hmited,  whereas  in  many  other  parts  there  is 
affections,  ample  room  for  side-routes  to  form.  This  may  be 
one  reason  why  tuberculosis  of  the  cutis  is  very  rare,  and  that 
extensive  disease  of  the  superficial  sets  of  glands  is  so  often  un- 
attended by  serious  results,  general  tuberculosis  being  only  an 
occasional  occurrence. 

If  all  the  bronchial  glands  be  diseased  or  surrounded  by 
fibroid  tissue,  in  such  a  way  as  to  completely  arrest  the  flow  of 
lymph  from  the  lungs  by  that  route,  there  is  still  the  possi- 
bility of  the  lymph  being  retui-ned  by  the  set  of  lymphatics 
which  have  been  shown  to  exist  in  great  abundance  under  the 
visceral  pleurae.  In  this  case  the  deeper  parts  of  the  lungs 
would  probably  suffer  to  some  extent  owing  to  the  lengthened 
course  which  the  lymph  would  have  to  take.  The  possibility  of 
its  being  returned  by  the  sub-pleural  set  will  depend  also  upon 
the  condition  of  the  lung- tissue  in  that  situation,  for  dense 
adhesions  often  form  at  the  surface  and  the  adjacent  lung- 
tissue  undergoes  a  more  or  less  fibroid  change. 

In  this  latter  condition,  the  stomata,  which  Eecklinghausen 
and  Klein  have  demonstrated,  are  presumably  closed,  so  that 
their  safety-valve  action,  which  one  would  imagine  to  exist  in 
healthy  states  of  the  visceral  pleura,  would  be  unavailable. 

If  these  views  be  correct  we  shall  not  be  surprised  to  find,  in 
reviewing  the  abstracts,  that  fibrosis  frequently  occurs  about 
the  roots  of  the  lungs,  which  we  may  surmise  is  the  result  of  a 
lymph-stasis  and  attempt  at  organisation,  more  or  less  suc- 
cessful, of  lymph  products  which  have  become  arrested.  We 
should  expect  a  pneumonia  arising  in  a  patient  suffering  under 
these  conditions  to  be  long  in  clearing  up,  if  indeed  it  clear  up 
at  all;  and  we  should  expect,  moreover,  that  pleurisy  would 
supervene  on  account  of  the  great  determination  of  waste  pro- 
*  Astley  Cooper,  1798;  Audral,  1824  j  Mageudie,  1821. 
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ducts  to  the  surface  of  the  affected  lung.  If  the  patient 
eventually  recover  from  the  acute  stages  of  the  pneumonia 
more  or  ess  adhesion  of  the  surface  or  possibly  an  empyema 
may  result.  The  tendency  being  for  chronic  pleuritis  to  set  up 
a  fibrosis  of  the  surface  there  will  be  more  or  less  complete 
arrest  of  lymph  and  waste  products  within  the  lung.  The  late 
Dr.  Moxon  has  published  an  interesting  case  of  surcharged 
lymphatics  {vide  'Transactions'  of  the  Pathological  Society  of 
London,  vol.  xxiv). 

On  reviewing  the  abstracts  it  will  be  found  that  it  is  under 
such  conditions  as  these  that  cavities  are  most  frequently 
found.  It  would  appear  that  tubercle  may  be  either  an  early 
or  a  late  feature.  In  some  cases  it  appears  to  be  quite  secondary 
to  the  fibroid  changes  and  excavation,  whilst  in  others  cavities 
appear  to  form  by  the  massing  of  tubercle  simply,  when  they 
are  usually  small,  smooth-lined,  and  multiple,  being  due  pro- 
bably in  the  first  instance  to  mere  yielding  of  tissue  from 
retention  of  fluids,  and  not  to  a  necrobiosis.  As  the  lymphatics 
become  further  charged  with  lymph-elements  fibroid  changes 
arise,  and  the  tissue  readily  undergoes  ulceration,  whilst  the 
walls  of  the  cavities  become  ragged. 

Occasionally,  in  very  young  children,  one  meets  with  a  large 
oavity  in  the  lower  lobe  of  the  lung,  which  is  firmly  adherent  to 
the  diaphragm,  and  exhibits  advanced  caseous  changes  in  those 
parts  of  the  lobe  not  yet  excavated.  The  cavity  has  ragged 
walls  composed  of  broken-down  lung  tissue,  and  contains  soft 
putty-like  material  along  with  purulent  fluid  in  most  cases.  If 
a  pneumothorax  have  not  already  resulted  there  is  little  separa- 
ting the  lung  cavity  from  the  cavity  of  the  pleura.  There  may 
or  may  not  be  a  few  tubercles  in  the  lungs  of  such  cases.  The 
natural  inference  is  that  a  broncho-pneumonia  of  the  base 
occurred  and  that  it  failed  to  undergo  resolution,  caseation  and 
formation  of  cavity  being  the  result.  The  chronic  pleurisy  and 
changes  in  and  around  the  bronchial  glands  are,  in  my  opinion, 
the  chief  factors  which  determine  these  degenerative  changes, 
and  especially  do  I  lay  stress  on  the  fact  that  the  lymphatics  of 
that  half  of  the  diaphragm  must  be  obstructed. 

It  is  quite  conceivable  that  during  the  last  days  of  an  illness 
£uids  tend  to  accumulate  in  the  tissues,  the  lungs  included,  on 
account  of  the  feebleness  of  the  blood  circulation.    Under  these 
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conditions  a  sliglit  amount  of  glandular  disease  may  be  suffi- 
cient to  engender  a  retardation  of  lymph,  whereas  the  lymph- 
atics were  competent  up  to  a  few  days  before  death.  It  seems 
to  me  that  considerations  such  as  these  will  explain  the  fact 
that  tubercles  frequently  develop  in  various  organs  during  the 
last  days  of  an  illness,  and  particularly  if  the  patient  be  already 
the  subject  of  tubercle  in  some  other  organ.  But  it  is  espe- 
cially in  parts,  such  as  near  the  diseased  bronchial  glands, 
where  a  certain  degree  of  lymph  stasis  may  be  presumed  to 
be  present,  that  this  late  form  of  tuberculosis  is  apt  to  arise. 
The  same  remark  applies  to  instances  of  recent  tubercle  deve- 
loping in  the  vicinity  of  caseous  deposits  other  than  those  met 
with  in  the  lymphatic  glands. 

My  observations  lead  me  to  believe  that  a  certain  degree  of 
stasis  of  lymph  is  necessary  in  order  that  tubercle  may  develop, 
and  that  this  stasis  is  engendered  by  various  conditions,  most 
important  because  most  directly  effectual,  being  caseous  disease 
of  the  lymphatic  glands  related  to  the  part  in  which  the  tubercle 
appears. 

The  occurrence  of  tuberculosis  is  not  usually  the  primary 
effect  of  lymph-stasis.    Non-absorption  of  lymph  precedes  it, 
and  this  lymph  may  be  the  result  of  an  acute  inflammation. 
Other  facts         structure  of  time  tubercle  is  essentially  lym- 
relating  to  plioid,  and  has  been  described  by  Eindfleisch  and 
the  nature  others  as  originating  in  the  endothelium  of  lymph- 
and  distil-  atics.    One  can  readily  understand  how  the  cells 
bution^of   lining  tbe  lymphatics  will  be  the  first  to  suffer  from 
lowered  nutrition  when  retardation  of  lymph  occurs. 
The  bacillus  of  tubercle  appears  to  have  its  seats  of  election 
like  other  specific  germs,  but  the  possibility  of  its  growth 
depends,  so  far  as  my  observations  lead  me  to  believe,  upon  a 
certain  degree  of  lymph-stasis.    This  condition,  as  I  remarked 
before,  is  obviously  much  more  readily  induced  in  some  organs 
than  in  others.    Tuberculous  ulcers  of  the  intestines  are  always 
found  associated  jvith  caseous*  mesenteric  glands.    The  latter, 
however,  may  be  far  advanced  in  disease  whilst  the  associated 
ulcers  sometimes  appear  not  to  be  of  long  standing.  Where 
only  one  or  two  mesenteric  glands  are  diseased  and  situated  at 

*  Or  some  other  structural  change,  such  as  amyloid  disease  {vide  Abstr., 
No.  77). 
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a  distance  from  the  bowel  this  is  more  likely  to  be  the  case  than 
where  several  glands  are  afPected  or  situated  near  the  gut,  as  is 
the  group  related  to  the  lowermost  portion  of  the  ileum  Thes 
facts  are  explained  by  the  assumption  that  the  lymph  in  the 
former  case  has  greater  facility  for  escape  than  in  the  latter 
Tubercles  will  often  be  found  studding  the  lymph  channels  only 
m  the  vicinity  of  ulcers  or  between  them  and  the  associated 
diseased  glands. 

The  muscular  structures  do  not  allow  of  stasis  of  lymph 
though  their  proper  muscular  fibres  may  be  affected  as  regards 
nutrition  by  reason  of  imperfect  removal  of  waste  products; 
whilst  the  bones,  not  being  subjected  to  compression,  afford 
facilities  for  lymph-stasis.  It  is  true  that  the  existence  of 
lymphatics  has  not  been  satisfactorily  demonstrated  in  the  case 
of  bones,  but  this  is  probably  owing  to  the  obstacles  which 
naturally  present  themselves  to  successful  injection. 

The  apices  of  the  lungs  are  affected  more  than  the  bases,  pro- 
bably  on  account  of  the  former  being  less  subjected  to  the  expira- 
tory compressing  influence  of  the  chest  and  abdominal  muscles. 
Lymph-  forcible  expiratory  and  often  long-continued 

stasis  in-    puffs  which  precede  the  drawing  in  of  the  breath  in 
duced  by   whooping-cough  must  tend  to  drive  the  lymph  out 
coS^'  ^"^^^  through  the  bronchial  glands.  Now, 

if  pneumonia  have  supervened  the  lymphatics  will 
be  overladen  with  lymph  and  much  "  choking  "  of  the  glands 
will  arise  from  the  cough.  It  is  under  these  conditions  that  we 
meet  with  the  much  enlarged,  softened,  bronchial  glands,  which 
are  supposed  subsequently  to  undergo  caseous  change.  If  no 
broncho-pneumonia  exist  in  whooping-cough  cases  the  glands 
will  be  found  quite  small  and  the  lungs  highly  emphysematous 
usually.  The  pneumonia  of  whooping-cough,  together  with 
that  of  measles,  scarlatina,  and  diphtheria,  is  very  prone  to  resist 
all  attempts  at  cure  and  to  undergo  acute  softening  or  chronic 
degenerative  change,  all  of  which  owe  their  non-resolution  to 
the  extensive  implication  of  the  bronchial  glands  often  met  with 
in  these  diseases.  I  have  sometimes  observed  at  post-mortems 
on  such  cases  that  the  pneumonia  was  commencing  about  the 
roots  of  the  lungs,  evidently  in  the  vicinity  of  bronchial  glands, 
whilst  the  peripheral  portions  of  the  lungs  were  simply  emphy- 
sematous.   I  surmise  that  these  damaged  bronchial  glands  afford 
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specially  favorable  conditions  for  the  growth  of  the  bacillus  of 

tubercle.  ,  ,„ 

T  vmuh.    Whilst  lymph-stasis  appears  to  be  a  necessary  ante- 
stasis      cedent  condition  for  the  development  of  the  bacillus 
favouring   of  tubercle  within  the  organism,  my  observations 
attacks  of   ^|g^  p^i^t  to  such  a  condition  favouring  attacks  of 
specific  mi-  ^^^^^  ^p^^.^^  microbes.    For  instance,  whooping- 
othe?  than  cough  tends  to  follow  measles  quickly,  and  diph- 
the  bacillus  theria  supervened  in  some  of  the  cases  of  caseous 
of  tubercle,  glands  noted  in  the  abstracts.    In  both  of  these  in'- 
stances  we  may  suspect  some  lymph-stasis  to  be  a  predisposing 

Viewed  in  the  Hght  of  the  foregoing  considerations 
di^os^it?on  tubercle  is  not  likely  to  be  of  congenital  origin  any 
to  tubercu-  more  than  measles  or  whooping-cough.  But  there 
losis  and  are  reasons  for  supposing  scrofula,  or,  at  any  rate, 
scrofula,  caseous  deposits  in  glands,  to  be  sometimes  con- 
genital, as  these  lesions  are  found  occasionally  in  quite  young 
infants.  Much  less  can  it  be  maintained  that  tubercle  is  heredi- 
tary. But  we  can  well  understand  how  a  disposition  to  caseous 
deposits  (scrofula)  may  be  hereditary,  if  we  regard  its  essential 
nature  to  be  some  morphological  variation  in  the  elements  of 
the  lymphatic  system  tending  to  originate  lymph- stasis. 

The  caseous  material  in  a  lymphatic  gland  will  be  observed 
first  usually  in  the  peripheral  parts  where  the  afferent  lymph- 
atics are  distributed.  It  is  looser  in  texture  than  the  medullary 
part,  so  that  the  latter  probably  offers  more  resistance  to  the 
passage  of  lymph.  Now,  according  to  experiments  by  Onimus,* 
cells  form  and  multiply  in  lymph  plasma  subjected  to  osmotic 
action  at  blood  heat  whilst  enclosed  in  thin  animal  membranes. 
Under  normal  conditions  the  passage  of  lymph  through  a  struc- 
ture such  as  that  of  a  lymphatic  gland  must  be  very  materially 
checked.  Austin  Flint  f  believed  that  this  retarding  effect  of 
the  gland  accounts  for  the  normal  increase  of  lymph  corpuscles 
during  the  passage  of  lymph  through  its  meshes.  Is  it  not 
possible,  therefore,  that  certain  inherited  variations  from  the 
normal  type  disturb  this  delicate  adjustment,  which  fails  pos- 
sibly on  account  of  the  larger  size  of  the  cell-elements,  since 

*  Onimus,  '  Journal  dc  rAnatomie  et  dc  la  Physiologic,'  Paris,  1867,  t.  iv. 
t  Austin  Flint,  M.l)., '  Physiology  of  Man,'  p.  526,  vol.  ii,  New  York,  1867. 
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this  tendency  has  been  ascertained  by  Eindfleisch*  to  be  a 
Vr  r      "i^r^-    ^'"^  ^^--teristic  manifestat  on 

lymphatic  glands,  the  presence  there  of  the  bacillus  of  tubercle 
being  of  casual  import,  though  when  present  possibly  intensify. 

ceU-forms"''*'^'  '^''^  ^^^^^^  ^^'S^ 

lymph-     But  besides  some  inherent  defect  on  the  part  of  the 
arisSras  a  i^^P^-gl^!^^^!^^-  ^J^^em  lymph-stasis  would  appear 
primary    *°  ^"^^  primarily  in  some  cases  from  such  conditions 
condition  *°  ^^od  its  channels.  These  conditions  are  : 

in  various  (1)  Deficient  blood  circulation  from  some  cause  as 
organs,  or  in  great  prostration  during  the  last  days  of  an'iU- 
partly  so.  ness ;  (2)  increased  physiological  action  in  an  organ  • 
(d)  acute  inflammation  from  any  cause.  In  all  three  there  is  a 
tendency  to  overload  the  lymphatics  and  to  disturb  the  adjust- 
ment  either  temporarily  or  permanently.  Eeasoning  on  this 
basis  one  is  not  surprised  to  find  strumous  disease  of  the  bones 
in  growing  children,  in  which  case  many  factors  may  combine 
to  bring  about  lymph-stasis.  In  nearly  every  case  of  strumous 
bone  or  joint  disease  one  gets  some  history  of  injury  which  may 
be  viewed  as  the  immediate  exciting  cause. 

One  word  may  be  said  with  regard  to  inflammation.  Its  clinical 
features  will  depend  upon  the  specific  cause  in  each  case,  as  well  as 
the  constitution  or  state  of  health  of  the  individual  at  the  time  of 
its  onset.  Simple  traumatism  may  lead  to  increased  physiolog- 
ical  action  in  the  part,  but  extensive  inflammatory  changes  are 
usually  attributable  to  the  introduction  of  some  form  of  microbe. 
Waste  products,  unless  speedily  carried  away  by  the  blood-vessels 
and  lymphatics,  will  cause  a  "  choking  "  of  the  lymph-glandular 
system  related  to  the  inflamed  area.  If  the  lymphatics  be  func- 
tionally adequate  little  harm  will  probably  arise  as  the  result  of 
the  inoculation,  but  when  the  reverse  obtains  many  specific 
organisms  will  find  a  congenial  soil  for  their  growth. 

Everyone  must  be  acquainted  with  the  difference  presented 
by  the  cicatrix  which  forms  after  a  superficial  inflammation  in 
a  strumous  and  in  a  non-strumous  subject.  The  hypertrophic 
aspect  in  the  former  may  be  due  to  defective  absorption  by  the 
lymphatics. 

*  Ziemsseu's  '  Cyclopsedia  of  Practtcal  Medicine,'  vol.  v. 
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The  table  below  sbows  an  analysis  of  seventy  of  the  cases 
quoted  above,  witb  reference  to  the  order  in  wliich  measles 
and  wliooping-cough  occurred,  but  without  regard  to  length 
of  time  preceding  the  onset  of  symptoms  of  disease.  Direct 
causal  relationship  cannot  therefore  be  definitely  inferred.  Nor 
is  this  possible  in  any  case,  as  we  are  not  acquainted  with  the 
state  of  the  glands  before  the  supervention  of  the  measles  and 
whooping-cough. 

The  remainder  of  the  cases  could  not  be  included  as  the 
accounts  of  measles  and  whooping-cough  were  not  suflficiently 
clear. 


Measles. 

Whooping- 
cough. 

Measles 
followed  by 
whooping- 
cougli. 

Whooping- 
cough 
followed  by 
measles. 

Neither. 

Totals. 

Bronchial  glands  .    .  . 

6 

1 

7 

3 

9 

26 

Mesenteric  glands .    .  . 

5 

0 

0 

0 

2 

7 

Bronchial  and  mesenteric 

7 

4 

6 

8 

10 

35 

0 

1* 

0 

0 

If 

2 

18 

6 

13 

11 

22 

70 

*  The  glands  near  the  trachea  were  caseous  (No.  69). 

t  Case  of  tuberculosis  of  lungs,  with  some  meningitis,  ?  tubercular  (No,  14). 


LYMPH-STASIS. 

The  Eolandic  area  of  the  brain  must  be  subject  to 
n?to^aned  great  functional  activity  during  the  early  years  of 
"  Basilar  child-life,  whilst  this  region  of  the  cortex  is  deve- 
menin-  '  loping.  Excessive  functional  activity  means  exces- 
gitis."  gi^e  waste  and  proportional  tax  on  the  lymphatics 
of  the  part.  These  are  presumably  contained  in  the  perivascular 
sheaths  of  the  middle  cerebral  arteries,  whilst  a  few  accompany 
the  branches  of  the  anterior  cerebrals.  Now  it  is  quite  conceiv- 
able that  the  adjustment  between  physiological  cell-action  and 
absorption  of  waste-product  by  the  lymphatics  may  be  tempo- 
rarily disturbed  in  this  area,  as  for  instance  by  a  blow  on  the 
head.  Under  these  conditions  one  can  readily  imagine  bow  a 
retardation  from  overloading  of  lymphatics  may  arise,  and  that 
the  bacillus  of  tubercle  would  find  a  congenial  habitat.  It  seems 
to  me  that  some  such  explanation,  at  any  rate,  accords  best  with 
the  fact  that  tubercle  is  found  in  greatest  abundance  usually 
along  the  courses  of  the  vessels  named  in  so-called  "  basilar 
meningitis."  With  further  regard  to  the  pathology  of  the  latter, 
I  must  confess  that  I  have  not  yet  been  able  to  assure  myself  as 
to  its  being  an  inflammation  at  all.  The  morbid  changes  accord 
best,  in  my  opinion,  with  the  idea  of  lymph- effusion  induced  by 
weakening  of  the  walls  of  the  smaller  arteries,  and  the  blocking 
caused  by  the  tuberculous  granules.  So  far  as  I  am  able  to 
judge,  tubercle  has  no  tendency,  per  se,  to  induce  inflammation 
anywhere.  Masses  of  greyish  tubercle,  which  must  have  been 
forming  many  days,  if  not  weeks,  existed  in  the  lungs  of  many 
of  the  cases  quoted  in  the  abstracts  without  any  signs  of  pneu- 
monia ;  and  much  grey  tubercle  was  present  in  the  peritoneum, 
in  many  cases,  without  any  evidence  of  inflammation  there.  In 
"  tubercular  meningitis,"  which  should  perhaps  be  called  "  tuber- 
cular lymph-stasis  of  the  pia  mater,"  pus  is  very  rarely  seen, 
though  the  lymph  may  acquire  a  yellowish  tinge  and  assume 
the  character  of  puro-lymph.  "  Purulent  meningitis  "  has  quite 
a  different  pathology,  and  partakes  probably  of  the  nature  of  a 
true  inflammation.  It  sometimes  complicates  inflammation  of 
the  serous  membranes  elsewhere  in  the  body. 
The  nature  -^^^^  presumably  not  an  inflammatory  affec- 
of  so-called  tion,  but  the  result  of  distension  with  fluid  of  the 
"  optic  sheath  of  the  optic  nerve.  In  this  way  the  re- 
neuntis.     twrn  of  lymph  from  the  choroid  will  be  obstructed 
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tubeicle  no  obvious  changes  in  the  disc,  or  meninges  of  the 
braxn.  can  be  detected,  in  which  case  th;^  are  compTrable  Jo 
d  sseminatedmrnary  tubercles  arising  elsewhere  in  the' last  days 
of  tuberculous  disease  of  some  organ.  One  would  perhaps  be 
justified  in  calling  it  "tubercular  choroido-lymph-stasis »  rather 
than    optic  neuritis." 

Atheroma  It  appears  to  me  probable  that  atheroma  may 
originate  m  lymph-stasis.  Scroll-like  buffy  markings*  are  com- 
mon about  the  internal  lining  of  the  root  of  the  aorta  in  young 
children  dying  from  various  forms  of  disease,  but  they  are  more 
markedly  developed  in  diphtheria,!  and  such  diseases  as  are 
attended  by  general  enlargement  of  the  mediastinal  glands  I 
have  seen  this  condition  well  marked  in  a  ease  of  mediastinitis 
with  caseous  glands.  It  will  be  seen  that  these  are  all  conditions 
m  which  the  return  of  lymph  from  the  heart  and  great  vessels 
would  be  hmdered.  Granulo-fatty  changes  in  the  heart-muscle 
may  be  one  effect,  though  this  is  usually  attributed  to  non- 
oxygenation.    Probably  both  factors  are  at  work. 

Mechanical  strain  has  been  spoken  of  by  some  authorsj  as 
one  of  the  factors  in  the  causation  of  atheroma  of  the  aorta, 
but  the  question  which  has  arisen  in  my  mind  is  whether  lympli- 
stasis  is  not  accountable  for  an  initial  weakening  of  the  wall  of 
the  vessel.  At  any  rate,  we  find  that  the  scroll-like  markings 
aUuded  to  above  occupy  almost  identical  situations  with  those 
commonly  affected  by  atheroma ;  and,  as  the  former  appear  to 
be  due  to  lymph-stasis  as  a  predisposing  factor,  I  think  we  are 
entitled,  on  logical  grounds,  to  attribute  to  lymph-stasis  a  share 
in  the  causation  of  atheroma  also.  A  careful  examination  of 
tbe  mediastinal  glands  will  perhaps  decide  the  point  in  cases  of 
atheroma,  for  I  am  not  aware  of  any  investigation  of  the  kind 
having  been  made. 

Fibroid  case  of  the  lungs,  fibroid  changes  in 

degenera-   various  other  organs  may  be  found,  on  careful 

tion  of      inquiry,  to  be  the  result  of  lymph-stasis.    We  know 

organs.  cirrhosis  of  the  liver  follows  thickening  of  its 

capsule,  in  which  case  the  superficial  network  of  lymphatics 

*  Usually  designated  "  simple  fatty  degeneratiou." 

f  Vide  paper  by  the  author,  '  Brit.  Med.  Journ.,'  July  16th,  1887. 

X  Wilks  and  Moxon,  '  Pathological  Anatomy and  Eindfleisch, '  Patholog- 
ical Histology.' 
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would  be  obliterated.  No  doubt  irritating  ingesta  will  often  start 
a  fibrosis  at  the  peripheries  of  the  lobiiles,  but  I  suspect  that  a 
permanent  fibroid  change  arises  either  from  an  inadequacy  of  the 
lymph  channels,  inherited  or  acquired,  or  else  from  the  repeated 
flooding  of  the  lymphatics  with  waste  material  which  they  are 
unable  to  remove,  and  which  may,  as  in  the  case  of  the  heart- 
muscle,  account  for  the  parenchymatous  granulo-fatty  changes 
as  well  as  the  interstitial  cirrhosis.  As  the  "  choking  "  of  the 
mediastinal  glands  appears  to  account  in  a  measure  for  the 
former,  so  it  may  be  found  on  careful  inquiry  that  the  portal 
glands  are  diseased  in  the  latter. 

Syphilis.      The  selective  action  of  the  syphilitic  virus  on  the 
elements  of  the  lymphatic  system  suggests  that  lymph-stasis 
may  be  secondarily  engendered  and  account  for  some  of  the 
subsequent  phenomena. 
Specific     The  exanthemata,  together  with  syphilis,  have  seats 
eruptions,   of  election  with  regard  to  their  eruptions,  which  I 
think  may  be  explained  by  reference  to  the  parts  primarily 
affected.    Thus,  scarlatina  and  syphilis  attack  the  fauces  early. 
This  means  increased  work  for  the  deep  lymphatics.  The 
lymphatics  of  the  sliin  of  the  face  meeting  with  those  from  the 
deep  parts  would  be  partially  blocked  in  consequence,  and  a 
degree  of  lymph-stasis  would  result  at  the  surface  which  would 
predispose  the  latter  to  attacks  of  the  specific  virus  (probably  a 
microbe).     With  the  subsequent  involvement  of  other  deep 
organs  the  supei-ficially  related  parts  would  he  pari  passu  affected. 
.  At  any  rate,  this  theory  accords  as  well  with  observed  facts  as 
any  other  I  can  offer  as  an  explanation.    Will  it  not  account 
for  the  eruption  in  typhoid  fever  appearing  usually  on  the 
abdomen,  and  at  a  time  when  the  deep  system  of  lymph  chan- 
nels would  be  most  charged  ?    Again,  the  early  appearance  of 
the  measles  eruption  on  the  forehead  may  be  determined  by  the 
still  earlier  ocular  and  nasal  catarrh. 

A  similar  course  of  reasoning  may  perhaps  explain  why  a 
scarlatinal  eruption  sometimes  complicates  an  attack  of  diphtheria 
The  former  also  may  predispose  to  the  latter  by  inducing  lymph- 
stasis.  The  proneness  of  whooping-cough  to  follow  measles 
quickly  may  be  also  due  to  the  latter  having  set  up  a  lymph- 
stasis,  in  parts  rendered  congenial  to  the  specific  microbe  of 
whooping-cough. 
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The  action  The  mode  of  action  of  certain  remedies  is  still  a 

ilmeSet''  "^^^["l      "^^^^t^^^^^-  instance,  dry-cupping 

lemeaies.  and  blistering  for  deeplj-seated  inflammations  may 
afford  relief  to  pain  by  the  effect  they  would  have  in  withdrawing 
lymph  from  the  superficial  set  of  lymphatics,  and  so  enabling 
the  deeply-placed  and  related  organs  to  discharge  their  waste 
material  more  freely.  No  regurgitation  can  take  place  however 
as  the  channels,  with  the  exception  of  the  lacunse  and  plexuses 
of  origin,  are  supplied  with  numerous  valves. 

Rubefacients  may  act  by  stimulating  the  superficial  blood- 
capillaries  to  absorb,  and  so  relieve  the  lymphatics  of  some  of 
their  work. 

Alcohol  and  other  stimulants  of  the  blood-capillary  circulation 
probably  exert  much  of  their  beneficial  influence  by  similarly 
relieving  the  lymphatic  system. 


II. 

As  arising  out  of  the  foregoing  inquiry  and  directly  bearing 
on  certain  points  discussed  therein,  I  have  instituted  a  second, 
which  demonstrates  how  lymph-stasis  may  possibly  enter  as  a 
factor  in  the  causation  of  various  diseases,  according  to  the  order 
in  which  measles  and  whooping-cough  have  attacked  the  patient 
at  some  previous  time ;  and  especially  bringing  out  the  fact  that 
"whooping-cough  preceding  measles"  is  prone  to  be  associated 
with  "  consumption  in  the  family."  This  last  circumstance  pos- 
sibly predisposes  the  individual  to  attacks  of  whooping-cough  at 
an  early  age,  but  whooping-cough  alone  will  specially  tend  to 
induce  caseous  deposits  when  it  precedes  measles,  as  it  is  then 
usually  more  severe  in  type.  It  is  usually  slight  when  it  follows 
in  the  wake  of  measles,  as  is  often  the  case.  Nevertheless, 
measles  followed  by  whooping-cough  will  probably  be  more 
prejudicial  than  measles  alone.  In  other  words,  both  the  fact 
of  "  family  predisposition  to  consumption "  and  the  fact  of 
"  whooping-cough  preceding  measles,"  on  account  of  their  con- 
nection with  lymph-stasis,  are  circumstances  augmenting  the 
liability  to  certain  diseases. 

The  tables  are  compiled  from  reports  I  made  of  about  1300 
cases  admitted  into  the  wards  of  the  Children's  Hospital,  Great 
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Ormond  Street.  London,  during  the  time  that  I  officiated  as 
Medical  Eegistrar.  I  am  particularly  indebted  to  the  various 
members  of  the  staff  of  that  hospital  for  the  very  kind  way  in 
which  they  placed  the  material  at  my  disposal. 

The  ages  of  the  patients  mostly  ranged  from  two  to  twelve 
years,  but  there  was  a  certain  proportion  of  younger  children. 

I  endeavoured  to  make  the  histories  as  accurate  as  possible 
with  reference  to  measles  and  whooping-cough  and  to  the  family 
history  of  consumption,  believing  that  some  diseases  differ 
widely  from  others  in  their  association  with  those  particulars. 
No  statement  was  accepted  unless  made  by  the  parents  or  life 
guardian  of  the  child. 

It  must  be  understood  that  it  is  not  my  purpose  to  demon- 
strate a  definite  causal  relationship  between  the  disease  and 
what  preceded  so  much  as  to  record  these  circumstances  among 
the  antecedents,  and  to  point  out  the  manner  in  wbicli  certain 
of  these  antecedents  are  associated  with  each  other. 

For  measles  or  whooping-cough  may  alone  precede,  whilst  in 
other  cases  either  may  precede  or  follow  the  other,  and  each  of 
these  may  or  may  not  be  associated  with  consumption  in  the 
family  ;  or  the  patient  may  have  contracted  neither  of  these 
infectious  diseases.  The  term  "consumption  in  the  family" 
embraces  "  consumption  in  the  parents  or  grandparents,  uncles 
or  aunts."  Cases  of  consumption  in  the  brothers  or  sisters  of 
the  patients  without  other  evidence  of  consumption  were  dis- 
carded, as  the  parents'  statements  were  in  many  instances  in- 
definite, such  terms  as  "  consumptive  bowels "  being  made 
use  of. 

The  manner  in  which  these  antecedents  were  associated  with 
each  other  and  with  the  1303  cases  of  all  kinds  is  shown  in 
Table  I,  from  which  the  following,  among  other  points,  may  be 
elicited : 

1.  That  366  out  of  the  1303  cases  were  preceded  by  measles 
alone,  whilst  only  121  were  preceded  by  whooping-cough  alone. 

2.  That  whooping-cough  followed  measles  closely  in  121  cases, 
whereas  measles  followed  whooping-cough  closely  in  only  12 
cases. 

3.  That  a  much  larger  proportion  of  the  cases  of  measles 
following  whooping-cough  was  associated  with  a  history  of  con- 
sumption in  the  family  than  where  the  reverse  order  obtained. 
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.—Analysis  of  cases  of  all  kindi 


Consumption 
in  tlie  family. 

No  con- 
sumption in 
the  family. 

Totals  of 
cases. 

Measles  alone 

Whooping-cough  alone 

Measles  followed  by  whooping-cough 

within  one  month    .  . 
Measles  followed  by  whoo'ping-cough 

at  a  longer  interval  . 
Whooping-cough  followed  by  measles 

within  a  month 
Whooping-coneh  followed  hv  Tn'ooolQ= 

at  a  longer  interval  .... 
Neither  measles  nor  whooping-cough  '. 

147 
68 

65 

100 

10 

118 
162 

209 
53 

56 

87 

2 

47 
179 

356 
121 

121 

187 

12 

165 
341 

Totals  

670 

633 

1303 

Table  11.— Analysis  of  some  of  the  more  frequently  occurring 
kinds  of  disease  with  regard  to  antecedent  measles  and 
whooping- cough. 


Chronic  peritonitis  . 

Chorea  . 

Rheumatism  . 

Empyema 

Diphtheria 

Acute  pneumonia  . 

Eczema  . 

Hip-joint  disease  . 
?  Tuberculosis 
Diphtheritic  paralysis 
Tuberculosis  . 
Typhoid  fever 
Disease  of  knee-joint 


Measles 
alone  or 
followed  by 
whooping- 
cough. 


26 
57 
50 
29 
27 
42 
15 
35 
21 
15 
39 
8 
20 


Whooping- 
cough 

alone,  or 
loUowed  by 

measles. 


7 
22 
18 
13 
11 
17 

4 
21 
14 
11 
29 

8 
20 


Neither 
measles  nor 
whooping- 
cough. 


0 
5 
7 
4 
13 
28 
13 
11 
6 
7 
26 
3 
11 


Totals 

of 
cases. 


33 
84 
75 
46 
51 
87 
32 
67 
41 
33 
94 
19 
51 


Approximate  average  per  cent. 


Percentage  of  each 
approximately. 


80 
70 
65 
65 
55 
50 
50 
50 
50 
45 
40 
40 
40 


55 


Table  II  lias  been  arranged  to  show  how  certain  diseases 
varied  with  respect  to  the  order  in  which  measles  and  whooping- 
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cough  attacked  the  patient,  only  those  diseases  being  included 
that  occurred  with  comisarative  frequency.  Compare,  for  in- 
stance, chronic  peritonitis  with  diphtheritic  paralysis,  the  total 
number  of  cases  observed  being  the  same,  viz.  33 ;  but  measles 
preceded  whooping-cough  in  80  per  cent,  of  the  former  and  in 
only  45  per  cent,  of  the  latter. 

Further,  observe  under  typhoid  fever  and  disease  of  the  knee- 
joint  that  the  percentage  for  whooping-cough  preceding  measles 
is  higher  than  under  any  of  the  other  headings.  In  many  cases 
the  percentage  of  "neither  measles  nor  whooping-cough"  is  high, 
probably  owing  to  the  early  age  of  the  patients,  e.  g.  eczema  and 
tuberculosis. 

Table  III  treats  of  strumous  affections.  Here  the  analysis  is 
made  so  as  to  particularise  the  seat  of  the  disease.  It  has 
reference  to  the  history  of  consumption  in  the  parents  or  grand- 
parents alone. 

The  total  number  of  strumous  affections  equal  205.  Of  these, 
76  had  a  definite  history  of  consumption  in  the  parents  or  grand- 
parents (31  in  the  former  and  45  in  the  latter).  In  more  than 
two-thirds  of  the  grandparents  the  consumption  was  on  the 
maternal  side.  In  only  one  case  was  there  a  history  of  con- 
sumption in  both  grandparents,  whilst  in  no  case  was  there  a 
history  of  consumption  in  both  parents.  Of  the  remaining, 
viz.  129,  where  there  was  a  history  of  no  consumption  in  the 
parents  or  grandparents,  a  much  larger  number  of  cases  were 
preceded  by  whooping-cough  alone  as  compared  with  the  number 
where  there  was  consumption.  This  is  probably  accounted  for 
by  the  fact,  alluded  to  above,  that  whooping-cough  occurring 
previously  to  measles  is  usually  severe,  and  therefore  presumably 
more  prejudicial  to  the  patient.  On  this  account  whooping, 
cough  may  be  capable  of  inducing  strumous  affections,  indepen- 
dently of  family  predisposition,  and  the  number  of  cases  would 
naturally  tend  to  be  raised. 

In  24  cases  only,  out  of  the  total  of  205,  was  there  a  history 
of  neither  measles  nor  whooping-cough,  together  with  no  history 
of  consumption  in  the  parents  or  grandparents. 

In  the  same  table  it  will  be  seen,  on  comparmg  the  numbers 
under  the  several  headings,  hip,  knee,  &c.,  that  in  the  whooping- 
cough  division  the  highest  number  (10)  falls  under  knee-joint 
disease,  tending  to  show  that  this  affection  is  specially  apt  to 
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arise  after  whooping-cough  alone ;  whilst  in  the  measles  division 
the  highest  number  falls  under  hip  disease.  Notice  also  that  5 
out  of  a  total  of  7  cases  of  ankle-joint  disease  were  preceded  by 
measles  alone,  with  history  of  no  consumption  m  parents  or 

^TcmToTs  fact  is  also  elicited  from  this  table,  where  it  will  be 
seen  that  the  number  of  cases  of  whooping-cough  preceding 
measles  =  62,  and  of  measles  preceding  whooping-cough  =  103  ; 
whilst  the  number  of  instances  of  consumption  in  the  parents 
or  grandparents  =  60  (76  -  16),  and  the  number  of  instances 
where  there  was  no  such  history  =  106  (129  -  24).  so  that  the 
ratios  very  nearly  correspond. 

In  Table  IV,  which  concerns  chorea  and  acute  rheumatism,  a 
similar  kind  of  relationship  to  that  just  mentioned  can  be 
detected,  the  numbers  being  closely  similar.  Moreover,  seeing 
that  the  figures  under  corresponding  headings  of  chorea  and 
rheumatism  are  almost  identical,  additional  evidence  is,  I  think, 
afforded  of  the  two  affections  being  closely  allied  to  each 
other. 

Table  V  is  an  analysis  with  reference  to  chionic  or  recurring 
bronchial  or  intestinal  catarrh.  They  occurred  either  alone  or  in 
conjunction  with  other  diseases.  In  this  particular  inquiry  the 
catarrh  in  many  cases  preceded  the  measles  or  whooping-cough. 
When  both  bronchial  and  intestinal  catarrh  existed  the  case  was 
placed  in  one  or  the  other  division  according  as  the  bronchial  or 
intestinal  character  predominated. 

1.  The  table  serves  to;  illustrate  the  association  of  consump- 
tion in  the  parents  or  grandparents  with  a'  susceptibility  to  such 
catarrhs  in  the  offspring,  but  more  especially  in  the  case  of 
bronchial  catarrh. 

2.  Consumption  occurred  in  a  mucb  larger  proportion  of  cases 
among  the  grandparents  than  among  the  parents.  This  may  be 
partly,  though.  I  think  not  wholly,  accounted  for  by  the  fact 
that  the  parents  had  not  reached  the  age  of  the  grandparents  in 
many  cases. 

3.  Under  bronchial  catarrh  it  will  be  seen  that  when  whooping- 
cough  preceded  measles  the  percentage  of  consumption  was 
particularly  high,  compared  with  Table  V,  C. 

I  am  aware  that  much  that  has  been  set  forth  in  these  pages 
is  speculative  and  hypothetical,  but  so  are  many  other  explana- 
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tiona  of  tlie  phenomena  in  question.  My  personal  observations 
however,  lead  me  to  believe  that  lymph-stasis  is  a  real  factor 
in  the  production  of  many  common  forms  of  disease. 


APPENDIX. 


The  following  abstracts  of  twelve  consecutive  cases  have  a 
somewhat  different  arrangement  as  regards  the  grouping  of 
lesions  to  those  already  quoted  in  the  Thesis. 

Moreover,  particular  attention  has  been  given  to  the  lymph- 
atic glands  related  to  the  liver,  spleen,  and  kidneys,  as  formerly 
it  was  mainly  directed  to  tbe  bronchial  and  mesenteric  sets. 
Th.e  evidence  appears  to  point  more  conclusively  to  tbe  view 
that  the  occurrence  of  tubercles  in  various  viscera  is  largely 
determined  by  structural  changes  in  the  associated  sets  of 
lymphatic  glands. 

The  author  finds  that  in  at  least  16  per  cent,  of  all  cases  of 
tuberculosis  there  is  an  absence  of  true  caseation  of  lymphatic 
glands,  whilst  many  of  those  that  are  caseous  can  scarcely  be 
said  to  be  softening.  In  many  cases  the  caseous  material  will 
be  found  encased  in  firm  fibrous  tissue.  The  softening  process 
may  possibly  be  the  result  of  imbibition  of  fluids,  which  are  apt 
to  permeate  the  tissues  when  the  circulation  of  blood  is  failing. 
Consequently,  the  author  has  further  reason  for  thinking  that 
this  change  in  the  lymphatic  glands  is  often  merely  a  conjoint 
effect,  not  a  causative  agent  in  the  production  of  general  tuber- 
culosis. 
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